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The role of humoral immunity 1n thyroid disease has
been studied extensively 1n the last decade. New interest
among endocrinologlists concerning the role of cell mediated
immunity ©of hypercthyroicé disease and 1ts 1mpact on the

management of hyperthyroid diseases led wus to study

such relationship.

W

had several goals along the course of the
study:
- To proceed a step further 1n the clarification of

the disturbance of cell mediated immunity in hyperthyroid

=

3]
jall

tes, through estimatlion of cytokipes pamely necpterin

and interfsron, bearing in mind the dilemma of whether it

]
1]

1s a primary event with immunogenic background or a second -
ary phenomenon.

- To identify the relationship between the different
cytokines 1in thyrotoxic states and a better understanding
of these intracellular mediators in hyperthyroid states.
- To provide a pew test to study the pathological
state of the thyroid gland 1n autoimmune thyroid diseases.
A test which would help to segregate qgueery cases oOf
autoimmune thyroid diseases, predict clinical relapses and
a marker for full patholecgical recovery.

- Lastly, to clarify the role of immupnosuppression 1in

th2 maragement of states bearing 1in

ol

mind that apt:ithyroid drug reamelv -~~-=imazole has antl T

P
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Part 1

THYRQCID AUTOIMMUNITY

Every individual possesses his own characteristic
of histocompatibility antigens. Thls set 1s acquired
by inheritance from thz parents through the activities
of genes that code fcr these antigens. These antigens
are inherited together with the 1mportant antigensg that

influence 1mmune resgonses through the activities of

n

a complex set ©f genss xrown asg the major histocompatill -

ligy complex (MHC) fourz on the short arm of chromosoms 6
1n men.
MHC molecules piay an important role in  ammuno-

regulation and 1n the development of autoimmune diseases,
The co-presentation of HLA class 1l molecules (DR, DP, DQ)
with an antigen by cresented macrophages 1is essential
for the induction of T-helper cell function (Schleusener
2t al., 1989}). Severz! groups have described this co-
cresentatior ©f antigs- not only by macrophages, bhut
also by tarag=st cells, as for example, the thyroid cells
and islet cells of =:he pancreas. It 1s, however not

ye2t clezr whether thz presentation of the antigen by

Target cells is & crirmary or secondary event in the
developrsrt ©f auvtoimsur2 thyroid diseases (Wick et al..
1987, Bottaze =2t al., "383).



DEFINED THYROID SPECIFIC ANTIGENS

(Table 1)
Table 1: Thyroid specific antigens (Davies et al., 198()
; Locatio
Name Size (Cloned Loca 0
. . Chromo ~
Primary Physical
Y Rys samne
Thyroglobulin 330kDa Yes Intra- ard 8
extracellular
Thyroild psroxidase 100xDa Yas Surfaces membrane 2
TSH receptor 60kDs NG Surface mambrane -

Thyroglobulin (Tg! is a large glycoprotein dimer
which 1is synthetized and secreted by the thyroid cell.
Basal producticon of thyroid hormones results from pinocy-
tosis of iodinated Tg and hydrolysis by lysosomal enzymes.
Post-translational modifications, together with the degree
of Tg iodination are important determinants of the immuno-
genecity of the thyroglobulin (Tg) molecule (Champion et

5
!

. 1887y .
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The intact human Tg mMRNA contains 8448 nucleotides

rlus a polytail (coding for 2748 residues with 72 tyro-

1)
Vo
l
m

s plus a 19 signal s=qguence) and the primary structure



of tnhnis large human gér: has bzon determined on chromosome
8 (Malthiery and Lissitzxy, 1987)

In thyroid stimulating hcrmone (TSH) activated thy-
roid cells, mRNA coding for Tg represents about 10%
of total RNA polymerase II activity. The close proximity
of the Tg gene to the c-myc oncogene has suggested that
gene rearrangements may put the <¢-myc oncogene under

the control of the strong Tg promoter in thyroid cancers

(Wassart et al., 1985]).
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Thyroid p
iodination of tyrosine residuss on Tg and the intramole-
cular coupling reacticr of iodinated tyrosines leading

to the formation of thyroxins (T,) and triiodo thyronine

4

{(T.). TPO 1is present on the thyroid cell surface and

3
is another important antigenic target in autoimmune
thyroic disease TPO nas a molecular welignt of about

100 kDa and has been i1dentilied as the characterized

thvroid microsomal antigen {(Setoc et al., 1987).

The TPO moclecule is synthesized as a single poly-
peptide by a g2ne localized to the short arm of chromosome
FO OmRAXNA, lixs Tgrm RuA, s under thyrcid stimulating

{TS5H) control (Kimura et al., 1987).



TSH receptor binding protein 1s present in very

low guantities orn the thyroid cell surface and consistg

of two subunits linked by a disulphide bond (Rees Smith

et al., 1988). Similar binding sites have been located op
adipose tissue, testis tissue and lymphocytes (Davies
et al., 1978). The physiological relevance of these
latter sites 1s uncertain, although TSH secretion by

immune c¢ell lipnes suggests the presence of an intra-
immunological fead back loop. The binding of TSH to
its receptor s highly influenced by increases to 1ionic
strencgth which may rzlate to the non-covalent binding

of the subunits. When TSH, which has an elongated struc-

‘N

ture combines with the 50 Kda subunit, which has a compact
structure, an =longated structure 18 formed which
may enhance 11ts anticsnicity (Rees Smith et al., 1988).
The mechanism by which message transfer through the
receptor molecule occurs 1s unknown but the vyreceptor
i1s G protein-linked and wutilizes cyclic AMP and the
phosphoinositol pathwey as a second messenger. Seguence
data on TSH receptor, or any other large glycoprotein
hormone receptor, are -o: yet available. The T&EH receptor
has not been expresezd in a functional form from an

1solated gene.



Mucn controversy ex1sts over the presence of specific
reovyo-oroioal antlgens which may be assoclated with
oph-imalmic Graves' disease, as evidenced by antibodies
binding to retro-orbital tissue (Kodama, 1982) and T
cell interactien with muscle cells (Kriss and Mahdi,
1979). Cross-over specificity between acetyl cholines-
terase and Tg has been claimed on the basis of sequence
cirilarities {Ludgate et al., 1986), and monoclonal
ntizodies have been generated demonstrating such cross-
over specifity. However, the lack of «c¢lear evidence
¢l =—o.sclz2 pathology as a primary event :n the disease

succests that differentiating retro-orbital fibroblasts

=

from peripheral fibroblasts may also offer new insights

irto retro orhital antigenlc targets (Davies et al., 1986).



~J

THYROID ANTIGEN-SPECIFIC AUTOANTIBODIES

Animal studies have shown selective use of certain
genes for autoantibody production (Painter et al., 1986).
Genetic studies, in human auvtoimmune thyroid disease

have been hampered by the polyclonicity of the responses
and the difficulty in immortalizing human thyroid antibody
secreting B cells. Some data relate 1IgG heavy chain
markers (Gm) assessed serologically, to familial auto-

immune thyroid disease (Uro et al., 1981).

EAutoantibodies <tc Tg and TPO antigens have been
studied for many vyears. There 1s a clear association
of higher titres of high affinity IgG antibodies with
avtoimmune thyroid disease, particularly autoimmune
thyroiditis. (Janson et al., 1986). Their role 1in the
primary aetiology of such disease, rather than as part
of a secondary response, remains unclear. There 1is a
wealth of data demcrstrating that such antibodies can

De involved 1in

0y

ntincdy dependent T cell killing as
well as direct lysis by complement fixation. 1gG, sub-

Class correlates with higher anti-TPO titres and possibly




more predictable thyroid fajlure (Davies et al., 1986,

Janson et al., 1986).

As the methods for detecting thyroid: autoantibodies
have bécome more sensitive, typically using ELISA tech-
nigues, their clinical relevance has been guest ioned,
since up to 25% of the normal pcepulation may have evidence
of anti-Tg or anti-TPO in their «circulation (Roman
et al., 1984). Furthermore, thyroid autcantibodies which
are of IgM subclass have been reported as 1inducible
in a large population, 1f not all, of the general pcpula-
tion (Iiteka et al., 1988) . It has beenshown that human
monoclonal antibodies. of the 1IgM class which reccgnize
thyroid antigens may also show a variety of cross-over
specificities (Ternynek and Avramess, 1986). Nevertheless,
1t 1s possible that such autoantibodies are important
in the normal immune survelllance systems of the body
and that a class switch from Igh to IgG is the hall

B
1

mark of a pathological response to excess antigen".

e e e T e N T

The receptor antibodies may act as TgH agcenists
or antagonists when they interact with the Tgy receptor
molecule. The classical TRADS remain the thyroid stimula-

ting antibodies of hyperthyroid Graves disease . dir this



